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26 . A semiconductor memory chip accordi ng to claim 1, 
further including means defining a read cvcle and a write 
cvcle, each comprising a fixed plural ity of the clock pulses 
including the series of clock pulses, w ith a first clock pulse 
of the read cvcle and a first clock pulse of the write cycle 
corresponding to the firstly occurred clock pulse of the 
series of clock pulses. 

27. A semiconductor mem ory chip according to claim 26, 
wherein a last clock pulse of the read cvcle and a last clock 
pulse of the write cycle correspond to a last clock pulse of 
the series of clock pulses. 

28. A semiconductor memory chip according to claim 27, 
wherein each of the read cvcle and the write cvcle have a 
second clock pulse corresponding to the subseque nt clock 
pulse, and a third clock pulse correspondin g to the last clock 
pulse and defining a pre-charae period . 

29. A semiconductor memory chip accordin g to claim 1, 
wherein said means for generating generates the row address 
set signal and the column address set signal in responsive to 
only the clock signal and further is enabled bv at least said 
chip select signal. 
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30. A semiconductor memory chip accor ding to claim 1. 
wherein said first mentioned means for setting includes a row 
latch inputting the row address set signal and the address 
signal and outputting the row a ddress signal; 

said second mentioned means for s etting including a 
column latch inputting the colum n address set signal and the 
address signal, and outputting th e column address signal. 

•31 . A semiconductor RAM chip of claim 4. wherein said 
means for receiving and outputt ing includes a row latch 
inputting the address signal and outputting the row address, 
and a column latch outputting th e column address. 

32. A semiconductor RAM chip of claim 4. wherein said 
rneans for receiving and for outpu tting generates the row 
address at a timing responsive to an edge of the clock pulses 
and is enabled bv the chip sele ct signal. 

33. The semiconductor RAM of claim 4 r where in said means 
for receiving and for outputting is enab led bv the chip select 
signal and demultiplexes the add ress signal in response to the 
timing of the clock pulses. 

34. The semiconductor RAM of claim 3 3. wherein said 
means for receiving and for outputting has inputs of only the 
clock, the chip select signal an d the address signal. 

35. The semiconductor memory of cla im 15. wherein said 
demultiplexing means has inputs of only the clock, the address 
signal, and the control signal. 
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36. The semiconductor memory of claim 15, wherein said 
demultiplexing means is en abled bv only the control signal. 

37. The semiconductor memory o f claim 15, wherein said 
demultiplexing means inclu d es a control circuit consisting of 
logic elements, including * ingHc element having an edge 
trigger directly connected to the clock input terminal. 

38. The semiconductor memory of claim 15. wherein said 
demultiplexing means includes a row latch inputting a row 
address set signal and the address si gnal, and outputting the 
row addresses to the row address dec oder: and 

said demultiplexing means fu rther including a column 
latch inputting a column addre s s set signal and the address 
signal, and outputting the colu mn addresses to the column 
address decoder. 

39. The semiconductor memory o f claim 38, wherein said 
demultiplexing means further includes a control circuit 
inputting the clock and the control sig nal, and outputting the 
column address set signal and t he row address set signal 
respectively to the column latch an d the row latch. 

40. A dynamic random access memory ( DRAM) . comprising: 
a clock input for receiving a cl ock having a 

periodic succession of clock pulses: 

a dynamic random access memory cel l array; 

a data output connected to said memory cell array to 
output data from said memory cell array; 



13 



In re Reissue of 

USP Patent No. 5,083,296 



ASA-312-RE 



a row address decoder having a ro w address input and 
an output connected to s aid memory cell array; 

a column address decode r having a column address 
input and an output connected to s aid memory cell array; and 

a demultiplexer for receivi ng an address signal 
having row addresses and column ad dresses time multiplexed, 
for demultiplexing the ad d ress signal in response to 
timing of the clock pulses of the clock, for outputtinq the 
row addresses to the row address input of the row address 
decoder separate from the column addresses, and for outputtinq 
the column addresses to the column address input of the column 
address decoder separat e from the row address. 

a i , a memory according to claim 40. wherein said 
demultiplexer includes a r ow latch inputting a row address set 
signal and the address si gnal, and outputtinq the row 
addresses to the row address decoder; and 

«aid demultiplexer further inc luding a column latch 
inputting a column address set si gnal and the address signal, 
and outfitting the column addre s ses to the column address 
decoder . 

42 . A memory according to claim 41. wherein said 
demultiplexer further includes a control circuit inputting the 
clock and a control signal, and o u toutting the column address 
set signal and the row address se t signal respectively to the 
column latch and the row latch. 
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A-i. A dynamic ran d "" access memory chip, comprising; 

a d ynamic random acc e ss memory cell array; 

a mu select circuit for recei ving a row address 
si gnal and setting a row ad dress in the memory cell array; 

a column select circuit for re ceiving a column 
address signal and setting a column address in the memory cell 
array ; and 

a page mode select circu it setting a plurality of 
se quential column addresse s in the memory cell array while 
holding the setting of th e tow address without changing the 
row address and determining the timing of setting the column 
addresses only in accordance with tim i ng of an e xternal clock. 

44. The m e mory chin according to claim 43. wherein each 
of said column select circ u it, said row select circuit and 
said page mode select cir cuit are enabled by one or more 
external control signals. 

as. The memory chin accordi ng to claim 44. wherein each 
of said column select circu it and said row select circuit set 
the column address and the row add ress at a timing determined 
by the external clock. 

Afi. The memory chip according to claim 45, wherein said 
row select circuit and said column select circuit comprise a 
demultiplexer for commonl y receiving a single address signal 
containing column and row addres ses time multiplexed. 
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an. A semiconductor dynami c random access memory chip, 

comprising; 

a dynamic random ac cess memory cell array; 
m Pa ns for receiving address si gnals having a row 
address signal and a co lumn address signal; 

means for receiving an e xternal clock signal having 
a single periodic succession of clock pulses; 

means for receiving a chip select signal; 
a data output terminal coupl ed to said dynamic 
random access memory cell array for outputting data? 

a data input terminal coupled t o said dynamic random 
access memory cell arr a y for receiving data; 

means for inputting sai d external clock signal and 
said chip select signal an d for generating a row address set 
signal and a column address set signal; 

a rnu address latch for latc hing the row address 
signal in response to the row address set signal; 

a column address latch for lat ching the column 
address signal in respons e to the column address set signal; 

a row address decoder couple d between said dynamic 
random access memory cell array and said row address latch; 

a column address dec oder coupled between said 
d ynamic random access mem ory cell array and said column 
address latch; 
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first latch means coupled bet ween said data output 
terminal and said dynamic random ac c ess memory cell array for 
latching the data from sai d dynamic random access memory cell 
array in synchronism with said ex t ernal clock signal; and 

C ppnnH latch means coupled bet ween said data input 
terminal and said dynamic r andom access memory cell array for 
latching the data to said dynamic random access memory cell 
array in synchronism with said external clock signal. 

4ft. A semiconductor dynamic ran d om access memory chip 
according fo claim 47. where in the address signals having the 
mw address signals and the colum n address signals are time 
multiplexed: and said mea n s for generating, row address latch 
and column addres s latch comprise a demultiplexer for 
demultiplexing the addr ess signals. 
49. A system, comprising; 

a computer system producing a s ystem clock with a 
single periodic successi on of clock pulses; and 

a semiconductor dynamic random acc ess memory chip. 

comprising 

a dynamic random access memory cell array. 

an address input termi nal for receiving address 
signals having a row add r ess signal and a column address 
signal . 

a dock input terminal for re ceiving the system 

clock. 
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a data output terminal coup led to said dynamic 
random access memory cell array for outputti nq data, 

a data input terminal coupled to said dynamic random 
access memory cell array for receiving data y 

a chi p select input terminal for receiving a chip 

select signal, 

a control circuit for inp utting the system clock and 
the chip select signal, and for g enerating a row address set 
signal and a column address set signal, 

a row address latch for receivi ng the address 
signals and latching the r o w address signal in response to the 
row address s et signal, 

a column address latch for rece iving the address 
signals and latching the column address signal in response to 
the column address se t signal, 

a row address decoder coupled betw een said dynamic 
random access memory cell array a nd said row address latch, 

a column address decoder cou pled between said 
dynamic random access m e mory cell array and said column 

address latch, 

a first latch coupled betw een said data output 
terminal and said dynamic random access memory cell array for 
latching the data from said dynamic ra ndom access memory cell 
array in synchronism with the system clock, and 
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a second latch coupled between said data input 
termina] and said dynamic random access memory cell array for 
latching the data to said dynamic ran d om access memory cell 
array in synchronism with the sy stem clock. 

50. A semiconductor dynamic random a ccess memory chip 
according to claim 49. wherein th e address signals having the 
row address signals and the column add ress signals are time 
multiplexed; and said means for generating, row address latch 
and column address latch compri se a demultiplexer for 
demultiplexing the addr ess signals. 
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